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Description 

^SSSSSSSSS^SSS 

New alkenoic acid derivatives of the general formula (I) 

cx T -<cH 2 ,„-^ (cH2, "- w " c r x " cH2>o " A 



SCH 2 - or oxygen 

W represents -CH=CH- or -CH r CH r 
or-C^R'or-CHjWor-CONR'-R" ornlM. 

^^^^^^^^^^^^ 
ring, 

n represents a number 1 to 10, 

, the salts which may be mentioned .n th.s •JJfSottESK used as active compounds in medicamen s. 

Physiologicaliy acceptable salteare^p^^ 
acceptable salts of the alkenoic ^.ddenvatves can be mete^ ^ partjcu|arly preferred are 

so -^-^ ss:rrrr;s; 

Loweralkylhavingltoaboutecarbonaton^^ 
propyl, isopropyl, butyl, isobutyl. pentyl, 

Ingener*. cjdoj^ JJ^ ^ cyclope ^ cydohexyl , cyc . 

and the cyclohexane ring are preferred. Examples wn.cn y 

2 
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"TfSSTS resents an arctic radica, having 6 to 12 carbon atoms. Preferred ary. radica,s are 

HalogWticulariy preferably represents fluorine or chlorine. 
Sulfoxide may be represented by the formula 



Sulfone may be represented by the formula 



s 



an ethylene group or a direct bond, 
W represents -CH=CH- or -CH 2 CH r 
o represents a number 1 to 4 
n represents a number 1 to 7, 

a R " d R s R a are identical or different and represent hydrogen, lower alM,.ower,Koxy, fluorine. ch.orine or trif- 

SEES' identical or d^erent and represent carbox* ca^^ 
or-CO 2 R3or-CH 2 CO 2 R8or-CONRi0Riiornitrile 

a 'S2y preferred compounds of the genera, formula (I) are those in which 

X represents sulfur or a methylene group. 

Y represents sulfur, a methylene group. SCH 2 or a direct bond, 

W represents -CH=CH-, 
> R8 and R 3 represent H, 

R2 represents H or fluorine 

o represents a number 1 , 2, 3 or 4 

n represents a number 2, 3, 4, 5 or 6, 

m represents a number 0, 1 , 2 or 3 
5 T represents oxygen or a direct bond 

Z represents oxygen or a direct bond 

A represents carboxyl or ester thereof 

6-(4-Carbox y benzyl)-9-[2-(3-phenoxypro P oxy)phenyl]-7-(Z)-noneno.cac.a 
3 
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e-MCarboxybenzyD-^O-phenoxypropox^phenyll-Tt^-nonenoicacid 
R-a-CarboxvbenzyD-S-l^phenoxybutoxyJpheny -7 g^S^iH 

^rboxybenzyl)-9-l3-(4-phenoxybutyl)-pheny fl-7(Z nonenc * 
R 3 

al^-(CH 2 ) ro -W-CH-X-(CH 2 ) 0 -A 
T-(CH 2 ) n -Z>^ I 
R z (I) 

6- 



in which h b mentioned meaning 

35 i^^^essi-^-^" 



0 

II 

H^YX-(CH 2 ) 0 -A 



in which 



, Y. o and R- have I. above •<^^^„ CHlC0! R. or CONR-W or ■» "* 



55 in which 
Ri is 



4 
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3 



R™j*n, Z, R 3 and m have the above mentioned meaning and 
U represents a group of the formula 



f f 
-P(R 6 ) 3 V , " -P-R 7 or -P-OR 7 



R^and P7 are identical or different and denote alkyl or phenyl 

^,«d..nion W .^an im U,,n.^n» h «P^no. rf b. S «.^«»»»»a» 
then optionally hydrolysed or partially hydrolysed. 

Halide anions are preferably chlorides, bro ^^°tothe invention are those conventional organic solvents 
Suitable inert solvents for the process according Mta«^«^ as ^ ^ 

which do not change under the reaction 7< glyC ol dimethyl ether, or hydrocar- 

methy. ester, dioxane, tetrahydrofuran, glycol ^^t^^ui^ as dimethylformamide or 
bons such as ^^^^SSS^ 1,3-dimethy,tetrahydrc- P y ri midin-2-one 

o^^ 

The choice of solvent or f^e Spends on ^^ ^Zr6fuL, dimethoxyethane or dioxane, 
pective phophorus compound. a «^^f*£S^ 

togetherwithaco-solventsu^ J*,^ guch as potassium 

'^r^SneX^ 

t0 ^reaction may be carried out at atmospheric, elevated or reduced pressure (for example 0, to 5 bar). 
,n general, the reaction is carried out at ^osphenc em , d jn an amount of from 
When carrying out the reaction the ^^^^^7^. T tab^«gen^«npta^ 
1 to 2 moles, preferabiy in 1 mole of the phosphorus compound. 

extraction, chromatography and/or cr y sta ". ,z ^ t '° n . . . , jkewise possib | e to employ the appropriate 

pot 



The phosphorus compounds of the general formula (Ilia) 

R'-CH 2 -U (IHa) 

^ZX^TZZ%T2^^^ 

lowing equation: 

Pr9<?** B A ' First Variant 

(Z « direct bond) (T s 0 or a diract bond) 

A 



R2 "CXT-(CH 2 ) n . 2 -C=C-H + Br ^f a jVa 
IV 



IV V F 3 



<CH 2 » n . 2 -C.C^ 



B <X T - ( c„ 2 , n <X CH2 ° H — 

viii R 3 

ix R 3 

KX I -<cH 2 , n -<^- p,<<W3 Bre 



R 3 

Process A -First variant 
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dehyde M in solvente ^^^^^ 

temperature range of from -40"C tc m£C ^^OC^m^ such a a.coho.s, for example 
formyl compound (VI) is reduced to me nyaru*, ~n _ ^ tetra hydrofuran or dioxane, or in 

methanol, ethanol, propanol or isopropanol or J^"* J^t^^ifta^-lv^.^ 
b ase SS uchastnethylamine.pyrid,neord,rne^ 

^.ISTJS*- step [Cthe compounds W«>2^J^^^^- 
example methanol, ethanol, propanol or isopropanol. <^«"*» J^iISS* In the presence of 
in others such as diethyl ether or tetrahydrofuran. or ethyl ^'^™^mWC to + 80°C preferably 
nob.emetalcata.ystssuch^^^ 
fromO'Cto^aundera^s^ 

may be reversed in ^^^^^J^S^itm tribromide, sulphonyl bromide, hydrogen 
them with brominating agents such as for example P n ° s P"° h for example diethy | ether 

bromide or tetrabromomethane/triphenylphosph^ 

or tetrahydrofuran. or hydrocarbons such as benzene "toluene or pr y frorn 0 o C to 

, as methylene chloride or chloroform, « a ^^^^ ZtieL* triphenylphosphine in inert 
+40°C. In the fifth reaction step [E] the ° min ^ m ^°""^g ^|^ n ^Qf ^ ene or benzonitrile or dimethyl- 
solvents such as acetonitnle or hydrocarbons . as ^^^^^ butano , 0 r isopropanol 



phosphonium salts (X). 



30 



40 



45 



SO 



55 



7 
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Process A - second variant 

. . (T s 0 or a direct bond) 

(Z = direct bond) * 1 



B2 "CXT(CH 2 ) n . 2 CH 2 OH R2 "CXT(CH 2 ) n . 2 CH 2 Br 
1 * 

R2 ~CXt ( CH 2 ) n _ 2 CHP ( C 6 H 5 ) 3 Br 
1 

R 3 

R2 "CXt < ch 2 ) n . 2 ch-ciJO r 

A 

>R2 "O^T(CH 2 ) n . 2 CH-Cij3r' 
R 3 

^-0-T(CH 2 > B -O c 
4 



"3 

% X(CH 2 ) p 0H 



(CH 2 ) m CH 2 OH 



(CH 2 ) m CH 2 -Br 
*3 



(CH 2 ) m CH 2 P(C 6 H 5 ) 3 B 

ss those listed in Process A - First variant-step °- A -First variant-step E. 

H Bromtdes (2, aro J^-j^S^ - <Ei- — " " 
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as oaalblTOldelwde (V. P - 1) or a „ opftl „ ally proBoted ^ 

f£fi c Sfi j_B_ (Z ■ oxygen) 

R ^^T-(CH 2 ) n -Br ^ r3 



XII 

XI 



R 3 

XIII ^ 

xiv R 

2 _r^il r ^ V <CH 2 ) in -P e (C 6 H s )3 Q 

R2 -V^T-(CH 2 ) n -0-^J 0 3 S-O^H 3 
R 3 

XV 

PropessvariantB cted wit h the phenols (XII) 

or ethers such as diethyl \«m. JJ*J*J of bases suchas Mm* 

dimethylsulphoxide.prefe^ 

bonatesora.cohol*es^^ 

slum hydroxide, t ££eond step pi the phenyl such aS ben " 

p re ferablyfrom + 20"Cto180C..nW 

acetonitrile, in a temperature range from 

9 



EP 0 341 551 B1 

phonium salts (XV)- 

The aldehydes of the ^J^^Z™'* prepared as illustrated for example by the following 
Depending on the meaning of X and Y they can De prep 
equations: 

Process C ( X = CH 2 and Y = CH 2 , S) 

0 COOR5 B 




o 

IU — ^ 

9<^OC (CH 3 

2>/ 



wherein o = 3 to- 4 
XVI 



XVII 



<H 3 C) 3 COOCY< CH 2>°- C0OR4 c HO0CY< C «2>°- C00R4 n 



XVIII 



HOH 2 CY< CH 2> °- C00R4 e ° HC Y (C " 2 ) °" C00R4 



X£I 



Process variant C 



OCess vaiiamw 

ctionstop^o^ 

in inert solvents such as ether, for example ^^^SS^ * the P resence ° f baS6S ^ 85 
dimethylsulphoxide, or mbctures thereof, preferably " jj-jjj™^ potassi l nydnd e. lithium diisop- 
alkali metal hydrides, amides ^^''^^ZS^ potassium tert. butyiate, preferably 
ropylamide. potassium ethylate, sodium ethylate potassium "J*"* p ferab| from . 2 0°C to 

in the presence of sodium hydride, in . J-^^^ 0 ^acted in suitable solvents such as 
+ 30°C. .n the second reaction step [B] the ^ ^Xno^ ^ 
dimethytformamide or alcohols, for example methane ^ 

therefore, preferably indimeth^^ 

alkali metal carbonates of alkali mete. ^^^^SSub or potassium tert. butanolate, pref- 
carbonate. sodium methanolate, sodium ethanolate potass^r em v ^ ^ ^ ^ preferab|y 

erably in the presence of potassium tert the Westers (XVIII) are saponified 

from+20Xto*100<>C.togivethe^ 
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or the borane dimethylsulphide complex ^^e'ction step [E] the hydroxy compounds >a) are 
to + 30»C to give the hydroxyl compounds dioxane or tetrahydrofuran^ xh^nated 

triethylamine, in a temperature range of fronw 
aldehydes (XXI). 



prnrBgB D 



( X = S, Y - CH 2 ) 



mil 

Mil 



XXIV 




wh«r*in p ■ 

,8 2 or 3 

!O0B 6 



XXVI 



^B^^ verted into the ester (XXIII) 
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• stss^ 1 - 



£oiiaalI _ E (X - CH 2 , Y - direct bond) 



J JL t> wherein q * 



H00C-CH 2 -NfP*| JL* 

3 or 4 

yxviu 





Process variant E example diethyl ether, 

-^•SIS rSEESLi preferably in ^^^J^kJ!. Preferably 
tetrahydropynd.n-2-one, or moou sodlum or potess.urn j pylarni de 

12 



EP 0 341 551 B1 



, «*.r to + 30°C to give the compounds (XVIII). which 
. rp ^noe of from -80°C to + 60°C, preferably from -50°C -30 C to 9 diethyl etner , 

^» 

preferably in the presence o ' M^-mm, " 
60-C to +30°C. to give the aldehydes (XXX). 

p r9 C»B« E 

direct bond) 

R-W-CH-X-CH 2 CH 2 CH 2 -C0 2 H 




(XXXI) 



C0 2 H 

(X . . CH 2 or direct bond, f - SO or S0 2 

!n _ en y • » CH 2 or direct bond) 
or X' = SO or S0 2 . * ^ 2 

B -W-CH-X-CH 2 CH 2 CH 2 C0 2 H 

i. (XXXII) 



C0 2 H 



Process variant F 



imams 

Process variant G 

_ _ , v , _ e 0 V = CH 2 or direct bond) 
(X- = CH 2 or direct bond, Y< = SO or X - SO, Y W 
V 13 
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aryl) 



B -CH-CH-CH-X-CH 2 CH 2 CH 2 C0 2 H 

y 



(XXXIII) 




C0 2 H 



R-CH 2 CH 2 -CH-X-CH 2 CH 2 CH 2 C0 2 H 
Y 

(T^-b 8 <xxxIV) 

C0 2 H 



- --^Swt»^^ s - ,,, - ,- "" , 

reaction is acid puuuvj im 

this process is from -20°C to + 30 C. 



14 
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^ /C0 2 M»--^— 0HC(CH 2 ) o C0 2 M» 

HO (CH 2 ) e 

(XXXVI) 



(XXXV) 

en 

R 0^*^(CH 2 ) o . 1 C0 2 Me 



B 



*XXo 2 M. 
(XXXVII) (XXXVIII) 



»OHC>y' (CH 2 > o C0 2 M " 

0 2 M« 

(XXXIX) 

js==ssssssssssssssssr- 

The three steps are as ^scribed: 
[C] is equivalent to step D or process D. 



15 
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X - CH 2 , bond or S Y - bond 



OHCVj 



N 



/NRlR 2 
N 

H ^Y<CH 2 ) 0 « 

XX, 



,C0 2 R 
:o 2 R 6 



C 0HCY(CH 2 ) o C0 2 R 



0 2 R 6 



(XLII) 

Ppce.s K X - S or CH 2 



(XLIII) 



Y ■ bond 



^NRl*2 



OHCCH 2 (CH 2 ) e C0 2 R 
(XLIV) 

hAs^(CH 2 ) o C0 2 R 



0 2 R 6 



H^v^<CH 2 ) o C0 2 R 
(XLV) 

0HCV^(CH 2 ) o C0 2 R 
X 'XXc0 2 R 6 
(XLVII) 



Step A « ' d J™^ . h drazine (E.j. Corey and D. E" dere C he £°* 3 T he use of these chiral hyd- 
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iodide followed by addition of acid. 



(X 



■ 0, Y « direct bond) 



0HC(CH 2 ) o C0 2 R - • ^^(CH 2 ) o C0 2 R H n[^ 0 ^ 



(XLVXXX) < XLIX> 



OH 

f X(CH 2 ) o C0 2 F HO^Y(CH 2 ) o C0 2 F g 
(L) 

0HCV^(CH 2 ) o C0 2 R 



0 2 R 6 
(LI) 



Y * dir»ct bond) 



f r nc« B a M (X - O, ^ 
H0CH 2 CH(CH 2 ) o C0 2 R — P0CH 2 CHCCH 2 ) e C0 2 P — 
OH 

(LIU) 



17 



EP 0 341 551 B1 



P 0CH 2 CH<CH 2 .„C0 2B ' P0CH 2 CH<CH 2 . n C0 2 P 



:o 2 R 6 



H0 ^V' (CH 2 ) n C0 2 R E 

^ » OHCv^(CH 2 ) n C0 2 R 



,LVI» 

======^^§53==: 

• step E is a simple oxidation as above. 

^ — «. — ^r^zii— 
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?fo, axampls alhyl alcohol and HyomO. axap^s/ « *aS; "^^M, disparsa siica and stotsa) 
Law aluminas, talc and oh*). "^ISSStSi. £r axampl. po,»ox»ath»lan. W» «- 
and sugar, (Id- axaxnpla sucrasa, ***"X^SL L, sulphitawasta liouora. msthylcdMosa starch 

^Ln^.n*~ac„^^ 

Lather *ith various additional subatances. such as earch. praarao rr ^ w „ 6e u8ed concomitantly 
^Iral.ithasproyeda^^^ 

aWni3Wnonlatesl.aca.1t.us '■"""^^^SiWa Hon of la*.r amount., it ma, ba advrs- 



35 Example 1 

5-Phenoxy-1-pentyne 



A ,81g(5S.5 mm o^ 
« in vacuo. The residue was slurried in 20 ml ^^^^^SLm was added dropwise. After vgorous 
45 and a solution of 5.51 g (58.5 mmol) of was added followed by 

gas evolution had ceased a 10 ml porUon of anhydrou ■ ^^JJ^ The resulting grey so.ut.on was 
a solution of 4.85 g (47.3 mmol) of *f*">£W ' ^iLted with hexane and washed with water. It was then 
refluxed for 3 days. The resulting ^™^*^<iu*\ phenol. The resulting solution was dned 

valm to yield 6.48 g pure product as a colorless o,l. 
bp.:115-118°C(23 mm). 
Yield" 86% of theory. 

,s S^SS!SC»"»»-^»*^ BtJ,THtM, " M, "* M 



19 
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Example 2 

^(5-Phenoxy-1-pentyn-1-yl)benzaldehyde 



in 7.0 ml of dry tnethylamine was strred ^^^J^ )]aM e. The reaction mixture fcrned 
,adium(l.)chloride was added ^^^^^^Z^amtm^^^.f^ 
dark and beoame warmed as "-^^^Si**-^^*^^ 

a tan solid. 



Example 3 

3-(5-Phenoxy-1-pentyn-1-yl)benzaldehyde 



C-H 

^M)-<CH 2 ) 3 -C« 



was in me luini^i - 

purified product in the form of a yellow oil. 
Yield: 67.3% of theory 



Yieia. oj.o/o «■ — > 



Example 4 



4-(5-Phenoxy-1-pentyn-1-yl)benzyl alcohol 

( ch 2 ) g-cc-Q^" 20 " 



AsolU t to nof,02 fl of4^^^^ 

ba h ogling and 640 mg of sodium borohydr^ 

—rewaspuenche^ ^ were washed w,th 

ously with 2% sulfuric acid and extracted twice witn amy 
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3SSS52 XI^SWSSS^^^ 

ficientiy pure to use without purification. 

Yield: 10Q% of theory 

Example 5 

3-(5-Phenoxy-1-pentyn-1-yl)benzyi alcohol 



^^-0- ( CH 2 ) 3 -C«C~("^ 



CH 2 0H 



without further purification. 
Yield: 93% of theory 

TLC=Pm : 0.20 (ethyl acetate : hexane 1 3) j . 6> 4 . 6 [2] s , 6 .8 - 7.4 [9] m. 

25 NM R (CDCI 3 , 60 Mhz): 2.1 [2] t, 2.14 [2] t, 2.7 [2] t. 4.1 W 



Example 6 

4-(5-Phenoxypent-1-yl)benzyl alcohol 



solid which was used without purification. 
Example 7 

3-(5-Phenoxypent-1-yl)benzylalcohol 




'per' through celite and the filtrate was evaporated in vacuo to yield 1 
alcohol in the form of a tan solid. 

21 
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wl " l, 5S«uii»»"ni»««^» J " w "' ,, - M "" 

Example 3 



NMR (CDCI,, 60 MHz): 1.6 [6] m. 2.3 [1] bs. 2 

Example 3 
4-(5-Phenoxypent-1-yl)benzyl bromide 



was stirred under argon as 826 mg (2.49 mmol) of ^^^^.dtaThwN-* 
mmoOoftripher^phosphine.^ 

ure was stirred under argon for .5 h ^^^^^atographed on silica gel using 2.5% ethyl acetate 
as possible In a small quantity of warm ^^^^l £. t0 be a non-usable product The product 
in hexane elation. The insoluble to apply the mixture to the column 376 

along with a more polar contaminant were isolated. 
Yield: 59% of theory were obtained. 

Example 9 

2 .[4-(4-Phenoxybutoxy)phenyl]ethanol 



A mixtureof10.31g(45mmo,)of„^ 

6.22 g (45 mmol) of pulverised P 0 ^'"^^"^^^ times with ethyl acetate. The combined extracts 
mixture was cooled, mixed wim wat^ 

were washed with water and ^^^^^SS^ «• «° 9 ° f si,ica ^ < Merck ^ ° M ' 
sul fate and evaporated in vacua The ^Z^SSZTS^m product^ontaining fractions were evapo- 

mp: 102°C 

Yield: 70.5% of theory 

TLC-Rf : 0.43 (methylenechloride:ethano 97:3) = H 4 0 [4] q , j = 7 H z, 6.8 - 7.0 [5] m, 

NMR (CDCI3, 300 MHz): 2.0 [4]m, 2.8 [2] tr, J - 7 Hz, 3.8 W q, 
7.15[2ld,J=8Hz, 7.3[2]tr,J = 7Hz. 

Examples 10- 16: 

Analogue of Example 9 were prepared: 



22 
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<CH 2 >nT° H 



Nr. 


n 


m 


mp 
[°C] 


yield 


TLC-R f 
Solvent 


10 


3 


para 3 


56 


86.9 


CH 2 C1 2 :CH 3 0H 
* 95:5 


11 


3 


para 2 


77 


80.8 


0.75 
CH 2 C1 2 :CH 3 0H 
9S : 5 


12 


3 


meta 2 




56.6 


0.44 

CH 7 C1 2 :CH 3 0H 
97:3 


13 


3 


ortho 2 




89.5 


0.43 
CH 2 C1 2 :CH 3 0H 
97:3 


14 


4 


para 1 


106 


77,0 


0.31 
CHC1 3 


15 


4 


meta 1 


47-48 


96.0 


0.32 
CHCI3 


16 


4 


ortho 1 


33-34 


74.0 


0.51 
CHC1 3 



Example 17 

2-[4-(4-Phenoxybutoxy)phenyl]ethyl-1- 



stirred under nitrogen with 1 2 ml of dry pyridine for 30 m.n and men ^ ^ qo ^ ^ ^ W|th 

0 "TuenesulfTy. chloride were ^^^Z^eZ^re washed with saturated aqueous 
Iter and extracted twice with ^^^^^Z^i in vacuo. The solid residue was 
sodium chloride and were then dned as eluent The product containing fractions 

the heading were obtained, 
mp: 108°C 

Yield: 83.8% of theory 

TLC-Rf : 0.55 (methylene chloride) 

23 
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*. j = 8 Hz, 3.95 - 4.1 [4] m, 4.2 [2] tr. J = 8 Hz, 6.75 [2] 



Examples 18-21: 

Using the proc 
lowing compounds were prepared: 



U^e procedure. ^17-..— 



<C«2 ) m" OS0 2~^Z^~ CH3 



Nr. 


n 


m 


Yield (X) 


TLC-R f 


18 


3 


para 3 


83.0 


0.57 
CH 2 C1 2 


19 


3 


para 2 


98.9 


0,57 
CH 2 C1 2 


20 


3 


meta 2 


92.7 


0.55 
CH 2 C1 2 


21 


3 


| ortho 2 


89.1 


0.62 
CH 2 C1 2 













Fxamoles 22 - 25 : 

Using the procedure of example 3 and the compounds of examp.es 7, 14, 15 
following compounds were prepared: 



and 16 as starting materials tr 



(^>-0-(CH 2 ) n -X-{^r 



Nr. 


n 


X 


mp 
[°C] 


yield 


TLC-Rf* 


22 


4 


O-para 


49-50 


88.0 


0.32 


23 


4 


O-meta 


47-49 


73.0 


0.33 


24 


4 


O-ortho 


&8-70 


84.0 


0.37 


25 


5 


meta 




78.0 


0.32 






■) 1 







The solvent was 



ethyl acetate : hexane (5:95) 



Example 26 

2-[4-<4-Phenoxybutoxy)phenyl]ethyltriphenylphosphoniumto S ylate 



Aso, U «onof4.8 5g (1i mm o r 2-« 
was sufficiently pure to be used as obtamed. 

Yield: 99.6% of theory „, 3 65 . 3-8 [2 ] m, 3.95 [2] broad s, 4.0 [2] 

7.8 [17] m. 
Example 27 to 35: 

from benzene before use. 



0^- <cH ^»- x_ CX<cH 2 > n -p»[-0] 3 " e 



35 



40 



Nr. 


n 


X 


m 


Y 


Reflux 
time (h) 


mp CO 


Yield 
<%) 


27 


3 


0 para 


3 


To* 




--* 


100** 


28 


3 


0 pare. 


2 


Toe 


72 


— * 


100** 



50 
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Nr. 
29 


n 


X 


m 


Y 


Reflux 
time (h> 


mp <°C) 


Yield 
(X) 


3 


O meta 


2 


Tos 


168 


--* 


100** 


30 


3 


0 ortho 


2 


To 8 


240 


--* 


100** 


31 


4 


0 para 


1 


Br 


24 


55 


65 


32 


4 


0 meta 


1 


Br 


24 


127-128 


100 


33 
34 


4 


0 ortho 


1 


Br 


24 


152 


31 


5 


- meta 


1 


Br 


75 


151 


100 


35 


5 


1 - para 


1 


Br 


15 


201-202 


88 



* Many of these tosylates .ere solids, but were not re- 
crystalli«d, so that a sharp melting point was not ob- 



** The residue was ui 



sed without purification. If purifi- 
cation had'been carried out. the yield would probably 
have been somewhat less than 100%, 



Example 27: 



Example 28: 
Example 29: 
Example 30: 
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Example 36 

2,4-Methoxyca^ 



O _ 



OC(CH 3 ) 3 



Z-Tertbutoxycarbonyloyclohexanone was ^^^ 5 ^ mol) of this material in 150 ml of 
Bickelhaupt, Tetrahedron, 30. 2447 - 2553 (1974) A so u ,o n of 49 5 9 ( ^ ^ (g()% 
S dimethylformamide was stirred * ™ ^ 
sLnoi.)wasaddedin^ 




and then allowed to come to room % 

to yield 31.5 g of a white crystalline product 
mp: 60-63°C 

TLC-FU : 0°.36 (petroleum ether/ether 8:2) .. 75 ,3, m _ 2 .0 [1] m, 2.35 [11 dq. J = 14 Hz, 3 Hz, 

Example 37 

y^EthoxycarbonyiphenyD-e-tert, butoxycarbony. heptanic acid em* ester 

:ooc 2 H 5 

OOC 2 H 5 

17 3o( 0 .05mo,)of2^ 
refluxU*erw^ 

cooled it is diluted with water and exttacte « 18 g of an oily product are thus obtamed wh,ch 

dried with sodium sulphate and cone 

is sufficiently pure to be used for further reactions. 

Yield- 88.6% of theory 

of ua iiiP- 0 19 (petroleum: ether 8.2) _ R H 1 3 . 5 m, 1 .55 - 1 .7 [3] m, 2.25 

^SKSSSSS* — - 




27 



# 
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lOOCHg 



formamide are added d,op»,ae at rrC. The "f""™^ added. Then the reaction mixajre is paired into 
then heated to roan, temperature and 50 „ wa8ned »«, a 10% thiosulphat. •* 

product after evaporation. 
Yield: 37% of theory 

Rvalue: 0.18 (petroleumether.ether 80:20) „,.„.,. , _ B Hz 2 55 - 2.65 [1] m, 2.75 [1] dd, J = 14 Hz, 
Example 39 

6-Carboxy-7-(4-ethoxycarbony.phenyl)h eP tanoic acid ethyl ester 

:00C 2 H 5 

OOC 2 H 5 

Yield: 92% of theory 

Rvalue: 0.48 (dichloromethane:methanol 95:5) _ J5 [6] 2 25 [2 ] tr, J = 8 Hz, 2.7 [1] 

7.25 [2] d, J = 8 Hz, 7.95 [2] dd, J = 8 Hz. 



6-Carboxy-7-(4-methoxycarbonylphenyl)heptanoica, 




28 
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OOCH 3 





Example 41 

•COOC 2 H 5 
00C 2 H 5 

reactions. 
Examples 

B^^^Whoxycart^^^^^ 8 ^ 

OOCH3 

OOCH 3 

lowing the same procedure as .n Example 41. ^ 9 
without any further purification. 

29 
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Example 43 




00C 2 H 5 
:ooc 2 H 5 



(15 mmol) of Py rid,n,um , ch,or °^a 0 plied to a chromatography column f.ltedwjn a 
product 

Example44 




:ooch 3 
:ooch 3 



thus obtained. 

Yield: 42.3% of theory d d, J = 14 Hz, J = 8 Hz, 

3.05 11] dd, J - 14 Hz, 



Hz. 



« lArZVeicosatetraenoic acid ethyl e S ter 
6K4 -Ethoxycarbony.benzy.)-7( E ), 9(E), 



30 
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:ooc 2 H 5 

OOC 2 H 5 



f J C Buck F Ellis, P. North, 

- iwob 4(Z) 7(ZHridecatfenylpho8phonicackldl^ 

T-^|« B 4 ^ 1 J l S!Sw« in hexane (C ° ntent S„e ^ DMPU) a^ added dropwise, after 
at -70'C 0.31 ml (0.5 mmol) or n ou y ^ telrah ydropynm.din-2-one (™»*uja . i ml of abso lute 

which 0.17 g (0.5 mmol) ^SSSro-C. The reaCti ° n S ° ,Uti ° n * ^l£Z chloride solution and 
g of an oily product. 

ms****» ** 13 07 n * ns ' . 4 » . j - a Hz 1.2 ■ l«l " - 



30 Example 46 




Exampje47 



31 
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p-C0OC(CH 3 ) 3 



:ooch 3 




together with 0.37 g (3.3 ^° ^Jmperature. It is then ^f^^lJum sulphate and concen- 
2.25 [2] tr, J = 8 Hz, 3.6 [3] s, 



Exampje49 




OOCH 3 



:ooch 3 



,re. The trifluoroacetic acid is men ev v 
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•ssssssssssssssssss £ 

reactions. 
Example 50 




SSSEr---"'"'"-" 

30 t31s,3.9[3]s.7.4[2]d,J = 8Hz.7.95Wa. 



Example 51 



■COOH3 
COOCH3 



so an oily product. 

NMR (CDCI3, 200 MHz): 1 .4 - 2.0 [6] m. 2 35 [2] tr. 



acid methyl ester 
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absolute tetrahydrofuran .s add* ^ro^° bicarbonate solution and the mature «e»» 

acetate .The organic P has « ftjran/water 95 :5 ^ re / 0 n f/ rf 9 p °X e nesulphonic acid hydrate and 1 

is dissolved .n 30 ml of my temperature 0.2 g of P »J ' " p. to |uenesulphon.c 

20 added. Afterstimng*^ 

ml water are aga.n add e an d the m« atroomtemperaturefor4 h The mBrtur ^ 



!00CHj 



!0OCH 3 



Letters 23, 167-170 (1982)1 man jg ^ to 7 q c. w of 

HPLC: Retention time 14.^ mm&., >- 
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d' > J = 8Hz,7.90[21d,J = 8Hz. 



S^arboxyphen^^^ 




33 mg of ^ethoxycarbonylphenyithioFJE) 9(E) ^f^^^T^f%^Z 



thus obtained. 
Yield: 80% of theory 



Example 55 

3-(4-Methoxycarbonylphenyl)propanol 

H0-CH 2 -CH 2 -CH 2 --(3^ :00CH3 

ni at 20° C and 100 g (0.556 mol) of 

Ts suffinty pure for use in further reactions. 

NMR (CDCIa, 300 MHz): 1.9 [2] quintet. J - 8 Hz, 2.3 [2] 
8 Hz, 7.95[2]d,J = 8Hz. 

j Example 56 

3-(4-Methoxycarbonylphenyl)propanal 

HC-CH 2 -CH 2 --(3^ 00CH3 
5 || 
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•k •„ fin ml of methylene chloride of reagent purity 
are added drapwiee le e solution of 14.5 ml (0.17 mot) «o y of J2g <„ „ 3 ^ of 3^4- 

Sue, and SE^fi*. » .hue ooBunod «•* «. - 

NMR (CDCI3, 250 MHz): 2.3 [2] tr, J 
d,J = 8Hz,9.8[1]tr,J = 0.5Hz. 

t5 Example 57 

^(A-MethoxycarbonylphenylH-trimethylsilylo^l-propene 

(CH 3 ) 3 S iff-CH«CH-CH 2 -£^-C00CH 3 

20 

so Boiling point: 150° C at 0.5 mm 

4.05 [0.58] q, J = 8 Hz. as-lsomer, 5.0 [0.44 ir, 

Lr^methoxycarbonylphenyD-S-thiaheptanoic acid methyl ester 



[21 m. 
Example 




00CH 3 

OOCHg 



EP 0 341 551 B1 



Yield: 40.6% of theory 

Rvalue: 0.52 (toluene:ethyl acetate 80:20) j - n Hz 2 45 [2] tr, J = 8 Hz, 2.95 [1] dd, J = 14 Hz, J = 

^»£wpi<l, J = »Hz.^[1ld.J»3H 2 . 



Example 59 



10-Formyl-6-(4-methoxycarbonylbenzyl)-5-thia-7(E), 



9(E)-decadienoic acid methyl ester 




:ooch 3 



:ooch 3 



, intent titrated} is added dropwise to a solution of 0.94 g 
m, (1.6 mmo.) of n-butyllithium ^^S^SSX^ Weinberg, Tetrahedron Letters 
(2.4 mmol) of freshly distilled 1-(tr^ 
717-720(1978))in13mlofab^^^ 

solution isallowedtoriseto-40°Cov^^ ^ methy) ester 1S added 

of 0.53 g of (1 .6 mmol) of 6- formyl-7-(4-metf. «^™^ n £ 1 h at . 70 o c and is then poured into a satu- 
dropwise thereto. The reaction so.ution.ssu^ 

rated bicarbonate solution and extracted I 3 h^swtth ethyia ^ ^ ^ rf tet(ahydrofuran 

with sodium sulphate and concentrated J*™*"*"^ ^ dded and the mixture is stirred at roomtem- 
1.6 ml of water and 0.2 g of p-to ^^"g^SjJ 22*W» with 2 n sodium hydroxide solution, and 
perature for 1 .5 h. It is then diluted W .th ethylace^ 

the combined organic phases are ^^^^S^M mm) using n-hexane/ether/triethylam.ne 

yields 0.11 g of the product. 
Yield: 18.1% of theory 

rVvalue: 0.24 (n-hexane/ether 1:1) . 3 55 q j = 8 Hz, 3.65 [3] s, 3.9 

300 MHZ): , .75- * "i^Tfc"^*«i W* J - 1* Hz, J = 10 Hz, 7.0 5 

Example 60 




OOCH3 



OOCH3 



0.17.(0.— ^^^^ 

g (0.32 mmol) of 3(Z)-nonenyltriphenylphospho™m tosylate J. Erne jg s(jbsequent|y 
Letters 23, 167-170(1982) .nam. of absdute^ 

stirred 10 mins. at -30° C, is then coded to -70 C an 0.5 m o Qf 1WbmyW4 . 
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• «. «, for 1 h at -70° C 0 2 ml of methanol is added, the reaction 
is added dropwise at -70" C. After stimng JJh water and extracted with ethylacetate. The 
solution is allowed to warm to room 

organic phase is washed with water and a - JJ^SS* 22 g of silica ge. (Merck Si 60, 0.04 - 0.063 

trated by evaporation, yields 7.4 mg of the product. 
Yield: 5.7% of theory 

7.25[2]d,J = 8Hz,7.95[2]d,J = 8Hz. 



Example 61 

BKCarboxybenzyD-S-thia^E). 9(E), 110). 14(Z)-eicosatetraenoic acid 



:ooh 




Yield: 81.8% of theory 

FVvalue: 0.6 (methylene cnloride:meth h ^ :1 ^ p 18 (7 ^ 25 x 4 mm, acetonitrile/water/glacial acetic acid 
Example 62 

B-Carboxy^-methoxycarbonylphenyDhexanoic acid methyl ester 
HOOC\X An ^ / ^ NnXCOOCH 3 




COOCH 3 



15,4m,(0,11mo,)diisopro^^ 

71.5 ml (0.11 mo.) of n-butyllithium .n tetrahydrofuran is added dropwise at 0° C, 

9.29 g of 4-methoxycarbonylphenylacet.c acd m 2 I ml oT \ ise at 0 <> c and the reac- 

th en?5 mlof absolute 1.3-dimethy^ of ^^obutyl)- 

flan solution is stirred for 1 h at this temperature Then i a sduton « J V N Raj(j> Tetrahed . 

4-ethyl-2,6,7-trioxabicy^^^ {DMPU) is added 

ron Letters 24, 5571-5574 (1983)) in 10 ml of *>™*W^™ C £ 1 .5 h. It is then diluted with 2 n 
dropwfce * 0= C and the reaction so.ut.on ^jT^^Si! organic phases are dried with sodium 
sulphuric acid and extracted 3 times wth ethy acetate. The comb." g ^ ^ ^ ^ 

sulphate and concentrated fa, 'evaporate, th 

mmol) of 1,5-diazabicyclo ( 4 . 3 - 0 >" 0 ^ the residue is dfesolved in ethyl acetate, 

for 1 8 h, the methanol is then "f^J^Sh"^ and 3 times with a saturated sodium chtonde 
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. « t~ M i /f^rek Si 60 0 04 - 0.63 mm). A fraction is thus obtained 

Yield: 46% of theory 

¥aiue: 0 . 63 methylene chloride:me«ianol 9.1 = , ? < 8g „, m 2 . 0 . 2 . 15 m m , 2.3 

Example 63 

T-Hydroxy-^methoxycarbonylphenyDheptanoic acid methyl ester 

€OOCH 3 




COOCH 3 



nitrogen to a solution of 6.8 g (22 mmol) of 6-carb^^ 
ni?0 ml of absolute tetrahydmfura^^^^ 
sequentlystirredfor2hr..tiswo^^ 

an oily product, 
yield: 54.1% of theory 

lvalue: 0.65 (methylene ^onde^ettianol 95.5) ^ fr> j = 8 Hz> 2 . 85 (1] puin tet. 



Example 64 

6-Formyl-6-(4-methoxycarbonylphenyl)hexanoica. 




OOCH 3 



COOCH3 



50 3,9g(16,mmo.)of P yrid^^ 
roxy-6-(methoxycarbon^ 
Sreactionmix^ 

on 1 00 g of silica gel (silica gel Si 60, 0.04 - 0 063 mn^ A ract, on ^ cnjde product a second 

55 fratedbyevapora^ 



neld: 40.9% of theory 
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Rvalue: 0,16 (n-hexane:ether 60:40) j = 8 Hz> 3 6 

Example 65 

6,4- M ethoxycarbony1pheny 1 )-7(E). 9(E). 11(Z). 14(Z)-eicosatetraenoicacid methyle 



8Hz,3.6[1]trd, J = 



H U C 5 . 




COOCH3 



0,9 g (0.6 mm.) of 

North, Tetrahedron Letters 4161 ^ 1 Jfj 1982) ^ fl „' S ^tent titrated) are added dropwise at -70° C. After star- 
Then 0.325 ml (0.5 mmol) of n - bu *f (DMPU) are added drop- 
ring for 30 mins. at -70° C, ^"V' *^ acid methyl ester dissolved 
wise, then 0.25 g (0.856) mmol) of * fo ™£^ 

in 1 ml of absoiute ^^^f^Z^^l solution and is extracted twice with ethyl ace- 
temperature very slowly, -s diluted w.th a satara ^ ted sodium chlonde solution and concentrated 

aldehyde starting material. 
Yield: 5% of theory 

Hz, 7.25 [2] d, J = 8 Hz, 8.0 [2] d. J = 8 Hz. 

) 

Example 66 

6-(4-Carboxy P henyl)-7(E). 9(E). 11(Z). 14(Z)-eicos a tetraenoic acid 



H n C 5 - 
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obtained as the product 

Yield: 89.8% of theory 

Rvalue: 0.18 (methylene chloride:memanol 95^ aC etonitrile:waterglacial acetic acid 

Example 67 




:ooch 3 



-70° C and 1.8 ml of absolute ^"^^ acid methyl ester in 2 ml of absolute tet- 

0.31 g (1 mmol) of 6-formyl-7-(4-methox^ 

rahydrofuran is added dropwise at -70° C. After *,rnn or 3 0 mm. at JO ^ diluted ^ ethy| 

wise and the reaction mixture is allwed to ^J^^^^ The organic phase is dried with 
acetate and washed with water and a saturated ^^JL^I* n-hexane/ether 75/25 

0.27 g of the product in the form of a pale yellow oil. 
Yield: 49.6% of theory 

Rvalue: 0.36 (n-hexane:et her 70:30) ? 3 T41 m 2 55 [1] dd, H s 13 Hz, J = 8 Hz, 2.65 - 2.8 [2] m 3 0 

IZdK 

[2] d, J = 8 Hz, 7.25 - 7.3 [2] m, 7.9 [2] d, J = 8 Hz. 
Example 68 

6.(4-Carboxybenzyl)-^^ 



55 



41 
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concentrated by evaporation. 

Yield: 92.2% of theory i - « 2 3 T21 tr J = 8 Hz, 2.55 [1] d, J = 13 Hz, J 

NMR (CDC.3. 300 MHz): 1.3-1 7 [6] m 2.25 [2] quintet. - 8 Hz 2. RMj J ^ p] ^ ^ = g ^ 

= 8 Hz, 2.65 - 2.8 [2] m. 3.0 [1] dd J - 14 Hz J - 8 Hz 3.16 m «. Hz 6 55 p , s , „ 



(X. 



(CH 2 ) 3 - 




00CH 3 



C00CH 3 



cedu« lsTSamp.e 67.0.12 g of a solid product are thus obtained. 

Yield: 18% of theory fi [8] 2 7 m dd , j = 14 Hz, J = 7 Hz, 3.65 

raTfsiS » 3 " ^ISfl m 5.W 5 M ■ 10* "li « Hi J - 10 Hz, 6.8 [21 4 J = 8 Hz. 6.9 

?}5HT«Md. J .8Hz,7.26-7.3Pln,.7.65Pl<,. J -6Hz. 

Example 70 

6K4-Carboxybenzyl)-10^^ 



55 



42 
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ex., 



CH 2 > 3 H 




68. 0.1 g of a solid product are obtained. 
Yield: 95.7% of theory 
NMR(CDCI 3 . 300 MHz): 1.1 
4.15[4]m,5.05[1]d,J = 1 
[2] d, J = 8 Hz, 7.2 -7.3 [2] m, 8.0 [2] d, J = 8 Hz. 



-.„, . l -1.7[6]m.1.9-2.15[2]m. 2.15-2.6 [8] m, 2.65 [1] dd, J = 14 Hz J_=^ Hz^.05 
- 4.15 [4] m, 5.05 [1] d, J = 10 Hz, 5.35 [1] d, tr. J = 14 Hz, J = 10 H 



0 Hz, 6.8 [2] d, J = 8 Hz, 6.85 - 7.0 [5] m, 7.2 



(X- 



(CH 2 ) 




COOCHg 



cedure as in Example 67. 0.32 g of the product are thus obtamed. 
Yield: 57.3% of theory 

IVvalue: 0.17 (n-hexane:ether 8:2) .„ dd j = 13 H z, J = 8 Hz, 



Example 72 

6-(4-Carboxybenzyl)-9-[4-(4-phenoxybutoxy)phenyl]-7(Z)-nonenoica ( 



68. 0.24 g of a solid product is obtained. 
Yield: 93.6% of theory 

Rvalue: 0.2 (methylene chloride:methanol 95:5) 

43 



# 
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6 8 n li 6-85 - 6.95 [31 m. 7.15 - 7.3 [5] m, 7.95 [2] d. J - 8 Hz. 
Example 73 

a__ s-(CH 2 ) 3 -COOCH 3 



COOCH3 

prfcedur^ in Example 67. 0.22 g of the product are thus obtamed. 
Yield: 38% of the theory 

25 Rvalue: 0,44 (n-hexane:ether 60:40) 2 45 . 2 . 6 [2] m, 2.8 [1] dd, J = 14 Hz, J = 8 Hz, 3 0 - 

6.85 - 6.95 [3] m, 7.2 - 7.3 [5] m. 7.95 [2] d, J = 8 Hz. 
30 Example 74 

6-(4-Carboxybe^^ 

90 mg of a solid product are thus obtained. 
Yield: 96% of theory 



Rvalue: 0.5 (methylene chloride:methanol 9:1) <j, J = 13 Hz, J = 8 Hz, 3.0 - 3.15 [3] m, 3.9 - 

8 Hz. 

mple 75 



55 
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CH«CH>y^ S ^^^ C00CH 3 
C00CH 3 



Yield: 36.4% of theory 

R,velue: 0.43 (hexene:efher 60:40) ..„__ , 7 mdd J = 14 Hz, J = 10 Hz. 2.95 [1] dd, J ■ 14 

" ^10 te Hz!f=^~ 



Example 76 

6-(4-Carboxyb^^ 



-<CH 2 , 3 -0-U 

O^^.epr.dec.o^ned^p.eM^^^--^" & ^ 
68. 0.15 g of the product are thus obtained. 
Yield: 92.7% of theory 

Rvalue: 0.3 (methylene chlorideimethanol 95.5). 
Example 77 

S(CH 2 ) 3 -COOCH 3 

CX3-(CH 2 ) 3 -0-^^ "^^j 

COOCH3 

Yield: 30.2% of theory 
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, 7m dd,J = 8Hz,J = 1Hz,6.9-7.0[3lm,7.05t1ltr,J = 



J = 10Hz,J = 8Hz.6.4l1]dJ = 8Hz6J5[1]s. 
8Hz,7.25-7.35[4]m,7.95[2]d,J = 8Hz. 



(CH 2 ) 3 



O 

6 




68. 0.13 g of the solid product are thus obta.ned. 
Yield: 80.5% of theory 



25 NMR: 



ptllue 0 0 3 (metMenechloride: methanol 95:5) . v f . _ ft Hz 2 35 - 2 65 [4] rn, 2.8 [11 dd, J = 14 Hz, J 



S(CH 2 ) 3 -COOCH 3 

:h=ch 



C00CH 3 



Yield: 32% of theory 

Rvalue: 0.16 (n-hexane:ether 7:3) 8 fe 2 . 35 [2] tr, J = 8 Hz, 2.4 - 2.6 [2] 
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Example 80 



-o-p 



3"^___/ s(CH 2 ) 3 -C00H 
CH«CH- 



COOH 

68. 90 mg of a solid product ate thus obtsinsd. 

J = 8Hz,6.2-7.0[6] 




ay— S(CH 2 ) 3 -C00CH 3 
-(CH 2 ) 3 -0-<^J^ cHcC 1 



C00CH 3 



procedure 

Yield: 19.5% of theory 



Yield: la.o/o OT U,CUI » . a, 

rvalue: 0,16 (n-hexane:ether 7:3) 25 [2] quintet , j = 8 Hz, 2.35 -2.65 [4] m, 2.8 [1] dd J = 14 

NMR (CDCI3, 300 MHz): 19 [2] qumtet, J - 8 Ifc WH « . ^ [4] m> „ p , tr , j = 1 0 Hz, 5.6 [1] tr, 

Example 82 
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0^0- ( CH 2 ) 



80 m9 of Ih^P^c. obtained in Example 

= 10Hz,5.55[1ld,tr,J 

Example 83 

6-<4-Methoxycs 



fv55nid,tr,J = 10Hz,J 




COOCH 3 



. reacted with 

acid methyl ester following! 

10Hz,5.55lUtr,d,J = 10Hz,J = 8hz, . 
Hz,7.9[2]d,J = 8Hz. 

Exampje_84 . 



48 
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(X. 



COOH 

procedure as in Example 6i 



0.21 g of the product are thus obtained. 

Slalue 8 0 44(m h e e th5Ienechloride:rnethanol 95:5) = Q „ 2 65 . 2 .8 [2] m, 3.0 



Example 8 



<CH 2 >4-COOCH 3 

CX-<CH 2 > 3 -oX^ C 

COOCH 3 



cedure as in Example 67. 0. 
Yield: 22% of theory 



(Vvalue: 0.26 (n-hexane:ein e r ,.o dd, J = 14 Hz, J = 10 Hz, ^ - « » ~ 

« [3] m;6.9 - 7.0 [3] m. 7.15 - 7.3 [5] m, 7.9 [2] d. J - 8 Hz. 



6 K 4-Carboxybenz^944^^ 



49 
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(X 



/— \ (CH 2 ) 4 -C00H 

<cH 2 ) 3 -o-s_y —N cK--c 



dig- the productobtained in Example 80are reacted fo„owin g t h e same procedure as in e Xam p, 68. 
0.1 g of the product are thus obtained. 
is Yield: 95.8% of theory i - a Hz 2 35 T21 tr, J = 8 Hz, 2.55 [1] dd, J = 14 Hz, 

8 Hz, 6.8 [3] m, 6.85 - 6.95 [3] m. 7.2 -7.3 [5] m, 8.0 12] d, J - 8 Hz. 
2 o Fxamoles 87 and 88 



(X 



:H-<CH 2 >4-COOCH 3 

(CH 2 ) 4 - 

Tl 1 

:ooch 3 




-(CH 2 ) 4 -oA^ ^(CH 2 ) 4 -C00CH 3 




C00CH 3 



to asolutionof0.72g(1.2mr«oO^ 

lute tetrahydrofuran. The reaction sduton^ ■ "jT^^^ad by a solution of 0.31 g(1 mmol) of 6-for- 
Then at -70°C 1.8 ml of absolute DMPU rj^ZZX*£i of absolute tetrahydrofuran. The mbdure 
rnyl^methoxycarbonylphenyljheptano.ca^ 

/subsequently stirred a t-70<>Cfor30 m.ns water and extracted with ethylacetate. The 

to 0°C. After stirring for 30 mins. at ^ ' solution, dried with sodium sulphate and 

organic phase is washed with water and a - JJSSSShli hexane/ether 9/1 and 8/2 on 50 g of sihca 
concentrated by evaporation. The residue ,s ^J^J^. secon d of which contains the pure trans- 
gel (Merck Si 60. 0.04 - 0.063 mm). 2 W»«> ^ hrans-isomer and after being concentrated by 
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chromatographic process, 0.29 g of the pure trans-somer are obtame 
Yield: 1 1% of theory of the cis-isomer 



53% of theory of the trans-isomer 
(Vvalue: 0.27 for the cis-isomer (n-hexane:ether 7:3) 



FVvaiue: lul u,c ^ *. 7 o\ 

0.21 for the trans-isomer (n-hexane:etner 7. J) g Hz 2 6 . 2 . 8 [2] m. 
- 7.3 [4] m, 7.9 [2] d, J = 8 Hz. 

of the trans-isomer: „ rol „ . - ft 9 35 - 2 45 (11 m, 2.65 - 2.85 [2] m, 3.65 [3] s, 3.9 [3] s, 

d, J = 8 Hz. 
Example 89 

6^4-Carboxybenz^^ 



!H-(CH 2 ) 4 -C00H 
1 V^ 5 *VC00H 



^. — P— — — 87 r nS d isomer )a re S apon.edfo, l owin g thesamepmc e d U re 
, as in Example 68. 0.2 g of the product are thus obta.ned. 

Yield: 87.8% of theory j = 8 H 2 35 . 2 . 5 [1] m, 2.7 - 2.8 [2] m, 3.95 - 

[6]m, 8.0[2]d,J = 8Hz. 

5 

Example 90 

e^CarboxybenzyD-S-^C^phenoxybutoxyJphenyll^CZJ^ctenoicacid 

CH-(CH 2 ) 4 -C00H 

Vi, 

50 ^Ofthecompo^^ 

as in Example 68. 40 mg of the product are thus obtained. 

Yield: 84.2% of theory j = 8 Hz> 26 . 2.8 [2] m, 2.85 - 3.0 [1] m, 

8 Hz, 7.2 - 7.3 [2] m, 7.95 [2] d, J = 8 Hz. 
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CXo-(CH 2 ) 4 -(>-^^ 



:ooch 3 



-(CH 2 ) 4 -0- ^"^ (CH 2 ) 4 -C00CH 3 



CO0CH 3 

9(1 



0 729(1^,, of 3^4-pheno^ 

procedure as in Examples 87 and 88. 58.8 mg onn tra ns-isomer 
Ld: 10.8% of theory of the ^' s °^ 
Rvalue: 0,29 for the cis-isomer (n-hexane.ether 7.J, 
N M R(CDCl3,300MHz)ofthecis« 

m , 7.15 - 7.35 [5] m, 7.9 [2] d, J = 8 Hz. 
Example 93 
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COOH 



. fds-isomer) are saponified following the same procedure 
Yield: 52.8% of theory _ ^ ^ m ^ _ 2 Q [4] m 2 

j = 10 Hz, 6 

dd,J = 8Hz,J " ~" ' — ■• 



Example 94 



.■ssssssss ssss— — — ^ 

7.15 -7.35 [5] m, 8.0 [2] d, J = 8 Hz. 




Fvamples 95 and 96 



6-(4-M« 



,ethoxycarbony.benzy«)-6-[4-(4-phenoxybutoxy) P heny. 



,ll-5-thia-7(E)-octenoic acid methylester (trans-iso- 
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(f**J > > S(CH 2 ) 3 -C00CH 3 



9 



omer) 



C00CH 3 

acid methylester (cis- 



^- S ^(CH 2 ) 3 

9 



-coocHg 



C00CH3 



are thus obtained. «„»nrv of the trans-isomer 

^eid: 3.3o/o of theory of the cis-.some^ 

Rvalue: 0.22 for the cis-.somer (n-hexane.ether 
l .7.0[7]m",7.25-'7.35[4]m,7.95I2]d,J = 8Hz. 



Example 97 



(X. 



S-(CH 2 ) 3 -C0 2 H 
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a, i„ Sampl. 68. 0.22 g of the product are thus obtamed. 

Yield: 85.7% of theoiy _ 2 9 . 3 ., p, m , 3.6 [11 Q, J - 8 Hi 4.0 N s. 5.85 

Example 98 

^Carboxybenz^^^ 

CX-(CH 2 ) 4 -0^ ,^S-(CH 2 )3-C0 2 H 




C0 2 H 

as in Example 68. 15.6 mg of the product are thus obtamed. 

Yield: 91 .2% of theory jde 2 3 [2 ] tr, J = 8 Hz, 2.4 [2] tr, J = 8 Hz, z.» - 

J = 8 Hz. 

Examples 99 and 100 



(X 



C00CH 3 

(trans-isomer) 
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;ooch 3 

m dd, J = 14 Hz, J - 8 Hz, o.z iii u. - 
Hz,7.25-7.35[4]m,7.95[2]d,J = 8Hz. 

Example 101 

e^Carboxybenz*^^ 



COOH 



Example 102 
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cedure as in Example 68. 0.29 g of the product are obta.ned. 

Yield" 80.4% of the theory o « m m ? 9 - 3 1 El m, 3.6 [1] q, J = 8 Hz, 4.05 [4] s wide, 

»8Hi.T.W-7.35lilm.7.95Pld.J = 8Hz. 
Example 103 




!OOCH 3 



OOCH 3 



reacted with 0.32 g(1 
same pro- 



^^^^^^^^ 

cedure as in Example 87 and 88. 

0.22 of the trans-isomer are thus obtained. 

Yield: 51.5% of theory 

rvvalue: 0.22 (n-hexane:ether 7:3) 8 Hz> 3 . 6 [3] s , 3 .65 [1] q. J = 8 Hz 

m.7.4[1]d,J = 8Hz,7.95[2]d.J = 8Hz. 

Example 104 

6-(4-Carboxybenzyl)-8-[2-(4-phenoxybutoxy)pheni 



iy |]-5-thia-7(E)-octenoic acid 



C^O" < CH 2 > 4 " 



i v v X /s v^C00H 




0.29 g 
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Exam*. 68. 0.1 9 of *• !»*«* are ttas obtai " ed - 

[2] d, J = 8 Hz. 
Example 105 

C^Lo - ( CH 2 ) 4 - CvXp 

I ^ ^ — 0 0CH 3 



OOCH3 



Yield: 73.4% of theory 
Rvalue: 0.32 (n-hexane:ei 
NMR(CDCI 3 , 300 MHz): 1 
3.6 [31 s, 3.9 [3], 3.95 - 4.05 [4] IT 
7.3 5m,7.35[1ld,J = 8Hz.7.95t2]d,J-8Hz. 




V 

[a ne:ether 7:3) j = 8 H 2A . 2 .55 [1] m, 2.7 - 2.9 [2] m. 



Example 106 

e^Carboxybenzy.^phenoxybutoxy) 




0 4q of the compound obtained in Example 
68. 0.35 g of the product are thus obta.ned. 
Y.eld: 92.3% of theory o 0 [41 m, " 

d,J = 8Hz,8.0[2]d,J = 8Hz. 
Example 107 



105 are saponified following of the same procedure a, 
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a > , (CH 2 ) 4 -COOCH 3 



cedu?e as in Example 67. 10.7 mg of the product are thus obtained. 
Yield: 4%of theory 

Rvalue: 0.49 (n-hexane:ether ^1:1) Hz 3 65 [3] 8j 3J5 [1] q, J = 8 Hz, 3.9 

Example 108 

6^C aft o w ph.n» 1 >W^er«ypr.p» iy )phen» l l-7<Z)-,on.n<>icacld 

k^-<CH 2 ) 3 -0^_>-S CH , c 

. htainAd in ^0,6 107 are saponified following the same procedure as in 
10 7 mg of the compound obtained in Example iu, 
Example 68. 8.6 mg of the product are thus obtained. 

[2] m, 6.7 - 7.0 [6] m, 7.2 - 7.4 [5] m, 8.0 [2] d, J - 8 Hz. 
Example 109 

6K4-Ethoxycarbony.benzyl)-7(Z), 10(Z)-hexadecadienoic acid ethyl ester 



H=CH^>v^CH=CKV r ^ s >v^s^COOC 2 H 5 



:ooc 2 h 5 



iedure as In Example 67. 0.3 g of oily product are thus obtained. 
Yield: 68% of theory 

Rf-value: 0.39 (n-hexane:ether 85:15). 1 9 [2] q, J = 8 Hz, 2.25 [2] tr, J = 8 Hz, 2.35 - 2 8 

J = 8 Hz. 
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Example 110 

6K4-Carboxyben Z yl)-7(Z),10(Z)-hexadecadienoicacid 
H»CHV^"CH«C1 




I! ~ 

68 0 2 g of a solid product are thus obtamed. 

5.25 5.4 [2] m, 7.25 [2] d. J - 8Hz, 8.0 [2] d. J - 8Hz. 



a •(CH 2 ) 5 -("^ (CH 2 )4- C00CH 3 



C0OCH 3 



0^O-(CH 2 ) 5 




:ooch 3 



OOCH3 
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of the trans-isomer: i - a Hz 2 25 [2] tr J = 8 Hz, 2.4 - 2.55 [1] m. 2.6 [2] tr J - '8 ^ ,2.7- 2-85 



^-Carboxyben^^-l^phenoxypentyDphen^iE^ctenoic: 




cedufasTn Example 68. 74 mg of the product are thus obta.ned. 

Yield: 92% of theory , shaken mixt ure of 44 ml of ethylacetate, 8 ml 

R value- 0 65 (mobile solvent organic phase of a vigoruu y 

SaS ace -id. 20 ml of isooctane and 40 ml of watery = , Hz , 2 . 4 - 2.55 [1] m. 2.6 [2] 

Example 114 

S^Cartrcxybenzy^^ 



Om)-(ch 2 ) 5 h(^ (CH 2 ) 4 -COOH 



as in cmih|/i= — . . 0 _i „« 

Yield: 87% of theory , shaken mixt ure of 44 ml of ethylacetate, 8 ml of 

lvalue: 0.67 (mobile solvent:organ,c phase of . vjo ou y 
gTacial acetic acid, 20 ml of isooctane and 40 ml of water). 

Example 115 



Example 68. 16.5 mg of the product are thus obta.ned. 
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(X 



IH^v^v^COOCH 3 

(CK 2 ) 5 " / 

Is 1 

:ooch 3 




Example 116 




30 153 .of_d ^J^ll.---------- — ^ 

ExampieSlS^goftheproductarBthusobta.ned. 

Yield: 100% of theory , shaken mixture of 44 ml of ethyl acetate, 8 ml 

Example 117 
«. e^Carboxy^S-thia-^ 

40 A solutton of 0.37 (0.6 mmol) of oxone (2KHS 0 6 WS O K 2 , jcosatetraeno ic acd in 120 ml of 

30^(0.06 mrno.) of 6^*0^ 
rn e thanol-water(1:1)as rt wasst>redat0 ^ aqueous regjdue was evaded t*^e with 

" 255 was purified by prepare HPU C « • Lg£ pH 5.6 3 concentrated aqueous arn^Th 

/water/acetic acid (40:60:0.1) wh.ch had been adjusted » P acj(jified with 1N H a and finally ext 

rrcteiuentwasevapo^ 

racted with toluene. The product was une 
so product 

Yield: 9.2% of theory 



Example 118 
1-bromo-4-phenylbutane 
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15 0 g( 0i m o,)4-p h en y ,^^^ 
dich^ 

red1.5hunder argon at 0»C = 

and filtered to remove msoluble matenal. The tniraie 

trated to give a pale yellow liquid 21.3 g. 

Yield: 100% of theory 

TLC R,: 0.57 (ether-hexane 1:1) j = ?H 7-2 [5]s. 

NMr7cDCI 3 , 60MHz): 1 .6-1 .8[4]m, 2.55[2] t, J - 7Hz 3.312], t, 



4-phenylbutyltriphenylphosphonium bromide 

e e 

PPh 3 Br 



26 ^^^s^ss^^^ss^^ 

m.p.: 136-138°C 
Yield: 87% of theory 

Example 120 
35 i-(3-bromophenyl)-5-phenylpent-1(E)ene 

45 Yield: 93% of theory 

Example 121 
50 i.(3-bromophenyl)-5-phenylpent-1(E)ene 



Ph 3 Br 

Ieand13.1g(50mmol) 



9.6 g (20 mol) 5-phenylpentyltriphehylphosphonium 
63 



5 j IL„ 

bromide in 120 ml dry tetrahydrofuran was cooled to 
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ttomobenzaldehyde was added This 

reacted twice with ether. The combined organ.c phases were w _ d ^ insoluble 

:™; ate d^ 

material. The filtrate was then filtered through a pad 9 



liquid 4.6 g. 
Yield: 76% of theory 

6.1711] dt, J = 12Hz. J = 1.5J Z . 6.9-7.4(9] m. 

Example 122 
, 6 i-(3-bromophenyl)-4-phenoxybut-1(E)ene 

q Yield: 80% of theory 

, ^ , sss«a J --*"*«""■ ,,, •" ,,,, * J ■ ,, * J ■' Ht ^ , 

J = 12Hz,J = 1.5Hz,6.9-7.5[9]m. 

Example 123 
so 2 -(3-l5-phenylpent-1 (E)enyl]phenyl)ethanol 

,0 Xeneoxide was added and the ^^^^^^^^^wlh-J^ 
" alo n iumch.oride S o.utionandextracte^ 

g- 

m,6.3t1]d, J = 4Hz, 6.7-7.3191 m. 

so Example 124 

2-(3-[4-phenoxybut-1(E)enyl]phenyl)ethanol 
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gave an oily product after chromatography 0.44 g. 
Yield: 40% of theory 

m, 6.3[1ld.J = 4Hz, 6.7-7.3[9]m. 
Example 125 
10 2-(3-[5-phenylpentyl]phenyl)ethanol 



uo to give a colourless oil 1.42 g. 
,, c ld: 99% of theory 



7.2[5]s. 
25 Example 126 

2-(3-[4-phenoxybutyl]phenyl)ethanol 



-butenyllphenylethanol was hydrogenated following 
1 9- 



to give a colouriess oil 0.44 g. 
Yield: 99% of theory 



6.8-7.4[9] m. 
Example 127 

1-(3-[2-bromoethyl]phenyl)-5-phenylpentane 



oily product 1.62 g. 
Yield: 96% of theory 



Example 128 

1-(3-[2-bromoethyl]phenyl)-4-phenoxybutane 



oily product 0.38 g. 
Yield: 70% of theory 
TLC RF 0.55 (ether-hexane 1:1) 
NMR(CDCI, 

Example 129 

2-(M5.phenylpenty1]phenyl)ethyltriphenylphosphonium bromide 



dichloromethane. Removal of solvent in vacuo gave a glassy solid g 
Yield: 91% of theory 

^^SSSSStSSS «, »*« - » » 6 ' 5 - 6 ' e15 ' m ' '* 

7.6[15] m. 
Example 130 

Z-O-^phenoxybutyll-phenyDethyl triphenylphosphonium bromide 



'Ph 3 Br 



to give a colourless glass 0.50 g. 
« Yield: 76% of theory 

Example 131 
M Ethyl 6-(4~carbethoxybenz y ^^ 
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;o 2 C 2 H 5 



which was *™^™ h *ZZSo7™ a colouriess oil 213 mg. 
fraction which on concentration in vacuo ga 

6.95-7.0517] m.7.74[21d. J = 7Hz. 
Diample132 




C0 2 H 



acetate. The combined "V^^™^ a waxy white soiid 180 mg. 
nesium suiphate then ° p0 ^,er m.p. 123-124-C 

Recrystallisation from ether-hexane gave «» p 
Yield: 94% of theory 

=SS:SE-=-^--~- 

m, 7.9212] d, J = 8Hz. 



Example 133 
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0 2 C 2 H 5 



C0 2 C 2 H 5 



a fraction which on concentration .n vacuo gave an O.I1&4 g 
Yield: 38% of theory 

Example 134 

^rboxybenz^M3-[4-phenoxybuty.]Pheny.)non-7(Z)e n oicacid 




C0 2 H 



Yield: 58% of theory 

d, J = 8Hz. 
Example 135 

Methyl 4-hydroxybutanoate 



, ctirrpd for 1 h with 1 .0 g (0.02 mol) sodium 
8 61 g (0.1 mo.) v-butyrolacetone in 100 ml dry ""J^^^ and the solvent removed in vacuo. 
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OHOvX^C0 2 CH 3 

„ filiation aave 3.95 colourless liquid. 



pyridinium chlorochromate. After4 n mis w. 
rohr distillation gave 3.95 colouriess liquid 
Boiling point: 50°C 0.5 mbar 

Example 137 

Methyl 4-trimethylsilyloxy-but-3enoate 

Me 3 S i 0^v^^C0 2 CH3 



_ ... -.!_«.. mar n «; mhar 



Boiling point: 40°C 0.5 mbar 
Z(SeS,:0.,s 19 ,, 2 .». 2P ln».3. 6 3 P ,,4.e4 1 ^S.3 51 ,,n,. 



Example 138 

Methyl 3-(4-carbomethoxyphenylthio)-4-oxobutanoate 



C0 2 CH 3 



r^.MJKSS=S=-«-*-''*'-- M, ; iH 962m 



d,J = 1.5 Hz. 
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Example 139 

3-(4-Fluorophenoxy)propyl bromide 



XX 



u „i 1 r «; n fO 12 moll of pulverized potassium carbonate, 20 2 
on silica gel using cyclohexane elution ro g.ve v 
Example 140 

2-{3-[3-(4-Fluorophenoxy)propoxylphenyl}ethanol 

i 

Example 141 

2 -{3.[3K4-Fluorophenoxy)propoxy]pheny1}-ethyl bromide 

bromide was prepared. , iftr91t . 

50 =8Hz,6.75-7.26[8]m. 
Example 142 
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[-OL 



W 4.Me»xycart»,n».b.n^WM3- l 4-«™pnenoxy)pmp»xylbe re 



izylH(Z)-nonenoic edd methyl ester 




OOCHj 



m, 7.93[2]d,J = 8Hz. 
Example 144 
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8Hz. 

Example 145 

Animals -Male Dunkin Hartley 350-400 g (Interfauna). 

'-^^ rfthP tr a cheaplacedinTyrodesso. U «onp.usindornethacin 

Aguinea-pigwaskilledbyablowtothehead^ 
,3 x 1(HM) The trachea was cut open longitudmal y ™ n was open ed out as a zig-zag-cham and 

of 250-500 mg. 

" Xld^gtoglveatissu™^ 

of test drug or EtOH a cumulate were discard ed. 

maximal LTD,-concentratton was reached the Issues 

45 3. Materials 

50 
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Claims 

at dp CH DE FR, GB, GR, IT, LI, NL, SE 
C,a.ms for the fo«.ow.n fl Contracting States : AT, BE, CH. DE, 

1 . Alkenoic acid derivatives of the general formula 

CX T -<CH 2) „- 2 X> ,CH2> "' W 1 H ' X - <CH2>0 " A 
B 

or a direct bond, 

W represents -CH=CH- or -CH r CH r 

or CO^ or -CH 2 C0 2 R* or -CONR«>R" or mtn.e 
n represents a number 1 to 10, 

alkylene chain to form a ring 

35 X and Y are identical or different and represent sulfur, sulfoxide, 
an ethylene group or a direct bond, 
W represents -CH=CH- or -CH 2 CH r 
o represents a number 1 to 4, 
n represents a number 1 to 7, 

luoromethyl 

m an n h t^ 

X represents sulfur, sulfone or a methylene group 

Y represents sulfur, a methylene group, -SCH r or a d,rect 

W represents -CH=CH-, 

R8 and R 3 represent H, 
50 R 2 represents H or F, 

o represents a number 1 . 2, 3 or 4, 

n represents a number 2, 3. 4, 5 or 6, 

m represents a number 0, 1 or 2, 

T represents oxygen or a direct bond 
55 Z represents oxygen or a direct bond 

A represents carboxyl or ester thereof. 



5. Process for the preparation 



EP 0 341 551 B1 

of alkenoic acid derivatives of the formula 



-W-CH-X-(CH 2 ) 0 -A 



f\ jCH H2VW T 

R 2 i ( I ) 

B 

inwhiCh ■ , different and represent sulfur, sulfoxide, sulfone, an alkylene chain, -SCH r , oxygen 

X and Y are identical or different and represem » 
or a direct bond, 

W represents -CH=CH- or -CHrCH r 

o represents a number 1 1 to 5 ^oxyl, ^methylene, tetrazoly. or tetrazoly.methy.ene, 

S>^^sbksss& 

ring, 

n represents a number 1 to 10, 

luoromethoxy, cyano or nitro 
and their salts, characterized in that 
, aldehydes of the general formula (II) 



0 



(CH 2 ) D -A 



Ri-CH 2 -U (I") 
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SS!t Z, R» and m have the above mentioned meaning and 
U represents a group of the formula 



r6 OR 6 

e I _ I 7 

-P(R 6 ) 3 V , -P-R 7 or -P-OR' 

O 0 



t0 ^Phosphorous compounds of the formula 

R 3 

ajfV(CH 2 ) in+1 -0 (ZZXb) 

R z 

« herein , Afferent and represent hydrogen, alky!, alkoxy, halogen, trtfuorometh* tnf- 

R 2 and R 3 are identical or different and represen , 
luoromethyl.cyanoornitro. 
, u represents a group of the formula 

R 6 OR* 

.?(f*) 3 v . 4" r7 ° r t or7 



^and * are identical or d'rfferent and denote alky, or phenyl and 
m represents a number 0 to 7 and 

, 0 f the circulatory system and of the respiratory system. 
Claims for the following Contracting State : ES 

process for the preparation of alkenoic acid derivatives of the formula 
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or a direct bond, 

W represents -CH=CH- or -CH r CH 2 - 
o represents a number 1 to 5 oresentcarb0 xyl, oarboxymethylene, tetrazolyl ortetrazolylmethylene, 

iSS^- 



ring, 

n represents a number 1 to 10, 



luoromethoxy.cyanoornitro 
and their salts, characterized in that 
aldehydes of the general formula (II) 



II 

* X-(CHo) D 



^To and R- ha»e the above mentioned TOanlnj and C ONR»R« or nIHe wnerein R» rap- 



in which 
R 1 is 



-T-(CH 2 ) n -Z/^^ 



KTS Z, R3 and m have the above mentioned meaning and 
U represents a qroup of the formula 
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0R b 

-P-0R 7 
ii 



'Tprocessaccor^^ 
are used as bases. 

Revendications 

*» . at BE CH DE, FR, GB, GR, IT, LI, NL, 
Revendications pour le Etats contractus su.vants . AT. BE, CH. 

SE 

25 1 . Derives d'acides alcenolques de formule generate 



R 3 



-W-CH-X-(CH 2 ) 0 - A 
I 



6-' 



(i) 



^5=r=r=====-- 

W represente -CH=CH- ou -CH 2 -CH 2 -, 

o represente un nombre valant 1 a 5 carboxyle, carboxymethylene, tetrazolyle 

n represente un nombre valant 1 a 10, 

m mnresente un nombre valant 0 a 7, wnvvaene ou une liaison directe, et 

R2 R3 et R 8 sont identiques ou differents et represent o 

un noyau, 

W represente -CH=CH- ou -CH 2 -CH 2 -, 



o represente un nombre valant 1 a 4, 
n represente un nombre valant 1 a 7 



W repr6sente -CH=CH , 
R8 et R 9 representent chacun H 
R2 represente H ou F, 
o represente un nombre valant 1, 2, 3 ou 4 
n represente un nombre valant 2, 3, 4, 5 ou 6, 
m represente un nombre valant 0, 1 ou 2, 
T represente un atome d'oxygene ou une liaison d recta 
Z represente un atome d'oxygene ou une liaison d.recte, 



Z represente un mum^ - —js 

A represente un groupe carboxyle ou son ester, 

5. Precede pour preparer des derives d'acides alcenoiques de formule 
F 3 

afV(CH 2 
T-(CH 2 ) n -Z^X 



W-CH-X-(CH 2 ) 0 -A 



6- 



-SCH,. un .tome W,o. ou un, „»son d, re « e . 
W represente -CH=CH- ou -CH 2 -CH 2 -, 

o represente un nombre valant 1 a 5 carboxyle, carboxymethylene, tetra- 

nyle ou bier! , to constituent ensemble une chaTne alkylene pour former un noyau, 
n represente un nombre valant 1 a 10, 

m represente n nombre valant 1 a 7, fo d . oxygen e ou une liaison directe, et 

T etZ sont identioues ou ^^^^^^^ m atome d'hydrogene. un groupe alk^e, 
R2 R3 et R« sont identiques ou differents et representee en- 
alcoxy halogeno, trrfluoromethyle, trifluoromethoxy, cyano ou nrtro, 



78 



0 

II 

X-(CH 2 ) 0 - A 



dans laquelle 

X Y, o et R 8 ont le sens precite, et CH,C0,R 9 ou CONR 10 R 11 ou un groupe 

Lesontidentiquesou differ 

nitrile, le symbole R* representant un groupe alkyie mfeneur et R 

inferieur.unechaTne methylene ouH, 

avec des composes du phosphore de formula g6n6rale (II.) ^ 



dans laquelle 
Ri represente 

R3 



;*^vr- ( CH 2 ) n - Z^<^ 



(CH 2 ) a 



R2 T, n, Z, R 3 et m ont le sens precite, et 
U represente un groupe de formule 



R 6 OR b 
| I 

-P(R b ) 3 V '5 || 



0 



R J 

(Pi jf^-^H 2 ) m+1 
l ^^T-(CH 2 ) n -Z'^^ 



-U (Illb) 



halogeno, trifluoromethyle, trifluoromethoxy, cyano ou mtro, 
U represente un groupe de formules 
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-P(F 6 >3 V 



-P-F 7 



m represente un nombre valant 0 a 7, 

n represente un nombre valant 1 a 10. a ic6noTaues selon les revendications 1 a 3. 

8. Medicaments contenant des d6nv6s d ■JjSKSi* contiennent environ 0,5 a 98 % en po,ds 
9 Medicaments selon la revend.cat.on 8, caracterises en ce q 

de 1^nres^ 

-Tu—se.onlesrevendicat^ 

maladies de I'appareil circulated etde .'appare.1 resp.rato.re. 

Revendications pour i'Etat contractant suivant : ES 

precede pour la preparation de derives d'acides a.cenoT q ues de formu.e 

(^V (C H 2 )„-«-CH-X-(CH 2 ) c -^ 



1 



6" 



dans laquelle reDr6s entent chacun un atome de soufre, un groupe sulfoxyde. sulfone, 

W represente -CH=CH- ou -CH 2 -CH 2 -, 

o represente un nombre valant 1 a 5 carboxyle, carboxymethylene, tetra- 

A et B sont identiques ou different* ; et ^"" 9^ ^ , ^ ^ ^ fomules dans 

zolyle ou tetrazolylmethylene, ou -C0 2 R 9 ou -CH 2 co 2 k 

le sque.les. R° represente un ^JjJ un alkyle inf6ri9 ur, alkylsulfbnyle ou arylsulfo- 

n represente un nombre valant 1 a 10, 

m represente n nombre valant 1 a 7, d'oxygene ou une liaison directe, et 

?et Z sont identiques ou itnun atome d'hydrogene, un groupe alkyle, 

R2 R3 et R 8 sont identiques ou drfferents et represemem u 
LUatogeno, trrfluoromethyle, trnluoromethoxy, cyano ou mtro, 
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dans laquelle 

X, Y, o et R 8 ont le sens precite, et C H,C0 2 R 9 ou CONR 10 R 11 ou un groupe 

AetBsontidentiquesoudif^ 

nitrile, le symbole R' representant un gnoupe alkyle mfeneur et R 
inferieur. une chaine methylene ou H, 

avec des composes du phosphore de formule g6n£ale (III) ^ 



dans laquelle 
Ri represente 



R 



R2, T, n, Z, R 3 et m ont le sens precite, et 
so U represente un groupe de formule 



II 



l 7 

-P-OR 7 
II 



metaux alcalins ou des composes d'organolitrnum. 
Patentanspruche 

P„.„„n,p ra ch. «r f . l8 .nd. V. rt r. S .«a«.n : AT. BE, CH. DE. FR, GE, ,T. U. NL, SE 

1. Alkensaurederivate der allgemeinen Formel (I) 
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C^T-(CH 2 ) n "I^O" 



(CH 2 ) m -«-CH-X-(CH 2 ) 0 -A 
v 

(I) 



r> 



rzrx^- — — — 

,• eine direkte Bindung, 

W -CH=CH- Oder -CH 2 -CH r . 

^B^o^^ 
C0 2 R° Oder -CH 2 C0 2 R' oder <ONR*^ °der N«. 
o n eine Zahl von 1 bis 10, 

. ^ssrr«cr*" i ^-"* w,, " -,,,< " 

30 stoff. eine Ethylengruppe oder eine direkte Bindung sind, dass 
W -CH=CH- oder -CH 2 CH 2 - bedeutet, dass 
o eine Zahl von 1 bis 4 ist, dass 
n eine Zahl von 1 bis 7 ist, dass 

m eine Zahl von 0 bis 5 ist, dass Sauerstoff oder eine direkte Bindung darstellen, und dass 

fluoromethyl sind, 

^ ^^rtmttM. «* Anspn*„ 1 und 2. d,d u «h 9 . k .nn»ich„« . da* 

W-CH=CH- ist, dass 

R8 und R 3 H bedeuten, dass 

R2 H oder F ist, dass 
45 o eine Zahl von 1,2, 3 oder 4 ist. dass 

n eine Zahl von 2, 3, 4, 5 oder 6 ist, dass 

m eine Zahl von 0, 1 oder 2 ist, dass 

T sauerstoff oder eine direkte Bindung bedeutet dass 

Z Sauerstoff oder eine direkte Bindung bedeutet, dass 
so A Carboxyl oder einen Ester davon bedeutet, dass 

50 BParacarboxyl oder einen Esterdavon ^^JjjKUp-** Behandlung. 
4 Alkensaurederivate nach den Anspruchen 1 bis 3 fur a.e _inerap 
5. Verfahren zur Herstellung von Alkensauredenvaten der Forme. 
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worinbedeuten: S ulfoxid,S U lfon,eineAlkylenkette,SCH 2 -oderSauerstoffoder 

X und Y identisch oder verschieden, Schwefei, &uitox.u, 

eine direkte Bindung, 

W -CH=CH- oder -CH 2 -CH r . 

n eine Zahl von 1 bis 10, 
Cyano oder Nitro, 

£££1* *<<«■ «»» to * eme '" en (l " 

o 

S * X-(CH 2 ) 0 "A 



R° 



(ID 



X°y"o und R° die oben ewahnten Bedeutungen au£ejsen ujjwojta ^ ^ ^ bedeuten 

A und B identisch *™^ R ^%££^ Methylenkette oder H bedeuten. 



R1-CH 2 -U 

45 worin R 1 



R 

f^ll ffV<CH 2 ) : 
kAT-(CH 2 ) n -I^/ 



ist, 

rTt". n, Z, R3 und m die oben erwahnten Bedeutungen aufweisen und worin 
U eine Gruppe der Formel 
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(Illb) 



omethoxy, Cyano oder Nitro bedeuten. worm 
U eine Gruppe der Formel ist 

k 6 : f 
30 +6 PR 7 Oder -P-O* 7 



W e ri " ri pr de ntisch oder verschieden sind und Alkyl oder Phenyi bedeuten und worin 

^Ve—nacMe^^^ 

Patentanspruche fur folgendon Vertragsstaat : ES 

' , . verfahren zur Herstellung von Alkensaurederivaten der Formel 
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ff> (^V(CH 2 ) ra -W-CH-X-(CH 2 ) 0 -A 

'^T-(CH 2 ) n -2^ ■ 

R 2 i U) 

B 

eine direkte Bindung, 

W -CH=CH- Oder -CH^CHr . 

o eine Zahl von 1 bis 5 carboxymethyien. Tetrazolyl oder Tetrazolylmethylen oder - 

Bildung eines Ringes bilden; 
n eine Zahl von 1 bis 10, 

Cyano oder N'rtro, 



H^V/DC- <CH 2 ) C -A 

" "(B) 




%^T-(CH 2 ) n -Z^^ 



worinRM, n, Z,R3undmdieo 
Ueine Gruppe derFormel 
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I 7 ... i 



-P-R' 



P-OR 



R« und R 7 identisch oder verschieden smd u 
lysiert y^J^^ na gfr Anspruch 1 . dadurch gekannaalchnat, dass ea in dem Tampefaturbereich von -80 bis 

verbindungen als Basen vewendet werden. 
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